INTRODUCTION
Human immunodeficiency virus (HIV) is a major global health problem. In 2011, it was estimated that 34 million people lived with HIV worldwide while 1.8 million deaths occurred (1) . Sub-Saharan Africa accounts for 68% of people living with HIV globally (1) . Swaziland ranks among countries with the highest HIV prevalence (26%). The impact of the epidemic has been adverse, resulting in low national life expectancy of 32 years (2). The prevalence
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with HIV/AIDS (PLWHA), especially those in the developing world where access to antiretroviral drugs is limited (1) . Maintaining good nutrition helps reinforce the effectiveness of the antiretroviral therapy (ART) (5) . Several observational and randomized clinical trials suggested that micronutrient supplementation (vitamin A, B, C, and E), enhances the survival of HIV-infected individuals by mainly delaying the disease progression (6) (7) (8) (9) . According to Kaiser et al. (10) , micronutrient supplementation significantly improved the CD4 cell count reconstitution in HIV-infected patients taking ART. Fawzi et al. (11) found that multivitamin supplementation during pregnancy and in the postpartum period resulted in significant improvements in haematologic status among HIV-infected women and their children. It has also been reported that low serum carotene concentration is common in AIDS patients and predicts death (12) .
Nutritional knowledge and attitude are important factors of dietary practices and are, thus, potential targets for appropriate planning of nutrition care programmes for vulnerable people living with HIV and AIDS (PLWHA), such as pregnant women. Nutrition education enhances nutritional knowledge, thereby influencing attitude and practices towards good nutrition (13, 14) . However, sociodemographic factors have also been reported to affect the adoption of appropriate nutrition practices (15, 16) . In Swaziland, there is limited information on nutritional knowledge, attitude, and practices (KAP) among pregnant and lactating women living with HIV, and it is unclear to what extent the KAP are influenced by the sociodemographic factors. Therefore, the purpose of this study was to investigate nutritional KAP and determine their correlation with sociodemographic factors among pregnant and lactating women living with HIV in the Manzini region of Swaziland. Further, multiple regression sought to determine predictors of nutritional knowledge, attitude, and practices.
MATERIALS AND METHODS

Subjects and study design
A cross-sectional survey was conducted from July to September 2011 involving pregnant and lactating women living with HIV and receiving care from selected health facilities in the Manzini region of Swaziland. There are 4 regional hospitals, 1 health centre, and 9 clinics with maternal services in Manzini region. Two regional hospitals-Raleigh Fitkin Memorial (RFM) and Mankayane Government Hospitals)-were purposively selected. Random sampling was used in selecting a total of 4 clinics out of 9 clinics with maternal services. The estimation of sample-size was calculated using Raosoft software and was based on 95% confidence level, a margin error of 5%, and response distribution of 50%. The size of the sample yielded was 280 but, upon adjusting the size proportionately, a samplesize of 340 was used in the study. Participants were eligible for inclusion in the study if they were: HIVinfected pregnant and lactating women, aged 15-49 years, on ART or not, and pregnant or delivered in the selected health facilities. Medical charts were used for ascertaining HIV status of the subjects. Excluded cases were: HIV-positive pregnant and lactating women diagnosed with diabetes, vascular disease, heart disease, and kidney disease. Ultimately, data from 324 subjects were analyzed (10 subjects had missing data while 6 were not confirmed cases of HIV and, hence, excluded).
Ethical clearance was granted by the Scientific Ethics Committee (SEC), Ministry of Health, Swaziland, and informed written consent was obtained before each interview.
Data on nutritional knowledge, attitude, and practices of the respondents were obtained using a validated questionnaire developed by Action Against Hunger, a non-governmental organization in partnership with Swaziland National Nutrition Council. The questionnaire was slightly reviewed to include all indicators of interest and objectives for this study and was pretested among 20 HIV-positive pregnant and lactating women at Mbabane Government Hospital (n=10) and Siphocosini Clinic (n=10). The questionnaire was composed of four parts. The first part contained sociodemographic characteristics of subjects. The second part was composed of 12 nutritional knowledge-related questions with 2-point scale (0=wrong or 'don't know' response, 1=correct response). The knowledge scores were expressed as percentages of total points−12. The third part of the questionnaire included 12 items measuring attitude towards nutrition, using a 4-point Likert scale (0=strongly disagree, 1=disagree, 2=agree, and 3=strongly agree). To determine nutritional attitude of subjects, the negative phrases were recorded and allocated scores accordingly (0=most negative attitude, 3=most positive attitude). The attitude scores were expressed as percentages of total points−36. The fourth part of the questionnaire comprised items on consumption patterns in order to determine nutritional practices. Each question was scored using 2-point scale (1=most favourable nutritional practice, 0=undesirable nutritional practice). The practice scores were expressed as percentages of total points−41. The validity of the questionnaire was reviewed by two academics from Taipei Medical University and a nutritionist from Swaziland National Nutrition Council (reference no: MH/599C). A valid questionnaire with 68 variables consisting of 22 sociodemographic variables, 12 variables on nutritional knowledge, 12 variables on attitude and 22 variables on nutritional practice was eventually developed with Chronbach's alpha coefficient for knowledge (0.81), attitude (0.75), and practice (0.80) sections. The data were collected in a local language (Siswati) with the assistance of trained interviewers. In the current study, nutritional knowledge is hypothesized to interact with attitudes towards nutrition. Nutritional knowledge and attitudes, in turn, influence nutritional practices. Sociodemographic variables influence the nutritional KAP pathways.
Statistical analyses
The SPSS (version 18.0) (SPSS Inc., Chicago, IL, USA) was used for data analyses. Data were presented as means±standard deviation (SD). Bivariate analyses (one-way ANOVA and independent t-test) were used in determining association between sociodemographic variables and nutritional KAP. The correlation between nutritional KAP and selected sociodemographic factors was assessed by the Pearson's product-moment correlation coefficient while multiple linear regression analysis was done to determine predictors of nutritional practices. The significance level considered was set at p<0.05.
RESULTS
Sociodemographic characteristics of participants
Out of the 340 respondents recruited, 10 (2.9%) had missing data, and 6 (1.7%) respondents were not confirmed cases of HIV and, hence, were excluded. Consequently, 324 respondents were considered for analysis. As shown in Table 1 , the mean age of the participants was 27±6.1 years. Majority of the respondents (62%, n=201) had secondary education while 60% (n=195) were unemployed, 82% (n=267) used public transport when going for shopping, 70% (n=228) reported emotional ill-feeling for at least two weeks, and 41% (n=135) were obese (defined as BMI ≥30 kg/m 2 ). Contd.
Distribution of responses to nutritional knowledge, attitude, and practice-related questions
The mean score of nutritional knowledge was 67% (8/12 points) ( Table 2 ). Out of 324 respondents, only 58% (n=190) correctly said 'false' to the statement "high-fibre diet is dangerous for HIV-infected individuals"; 24% (n=79) correctly responded that the statement "antioxidants are dangerous for PLWHA" is false; and 67% (n=216) correctly identified the statement "eating vegetables prevents HIV" as false (Table 3 ). The mean score for nutritional attitude was 67% (24/36 points) ( Table 2) . As shown in Table 3 , 4% (n=12) strongly disagreed that preparing a balanced meal is time-consuming, 19% (n=60) strongly agreed that self-view of nutritional status is important, and 48% (n=155) strongly agreed that eating a variety of foods is key to balanced nutrition. Thirty-nine percent (n=127) reported their source of nutritional information to be family, friends, media, and health professionals.
Concerning hygiene, 24% (n=79) of the respondents strongly disagreed that hygiene is more important than nutrition. Only 30% (n=100) of the respondents reported to have consumed more than four food-groups the previous day, and 66% (n=213) reported eating three meals per day. About 61% (n=246) of the respondents reported that they were exclusively breastfeeding and intended to continue for at least six months. Only 16% (n=53) reported drinking milk always, 31% (n=102) stated that they always included animal protein when cooking, and almost half [47% (n=152)] indicated drinking at least 1 litre of water daily. A proportion of the respondents reported to have eaten the following foods four times in the previous week: grains (6%; n=18), dairy products (12%; n=39), eggs (22%; n=72), animal-based protein (27%; n=86), vegetables (43%; n=139), and fruits (41%; n=133). 
Association of and correlation between sociodemographic and KAP variables
DISCUSSION
Several studies have indicated socioeconomic status as a major confounder of good nutritional practices (17, 18) but there are limited data on how the sociodemographic factors could influence the nutritional knowledge, attitude, and practices among the vulnerable population, such as PLWHA. The purpose of this study was to investigate nutritional KAP and the influence of sociodemographic factors among pregnant and lactating women living with HIV in the Manzini region of Swaziland. The mean age (27±6.1 years) of the pregnant and lactating women living with HIV interviewed in this study fell within the 15-49 years range, who reportedly had the highest prevalence of HIV in Swaziland (3). Out of 324 respondents, 11% were aged below 20 years, a proportion that is half of those in the findings from SDHS (2007), which indicated teenagers (both HIV-negative and positive); they comprised 23% of ANC clients (2). These data could alternatively suggest that 50% of the teenagers attending ANC are HIV-positive, thus indicating a potential vulnerability of this particular age-group.
Although 40% of the respondents reported they were employed or self-employed, only 5% earned a monthly income exceeding 3,000 Emalangeni (US$ 359), indicating that a majority of the respondents were engaged in low-paying jobs. This could be attributed to the low level of education as shown in the proportion (8%) of the respondents who had acquired tertiary education and, hence, inability of the majority to get high-paying jobs. Further indications of low socioeconomic status of the respondents were observed in the low proportion that indicated using cars when going for shopping (8%) and who own houses with mortgage (7%). Our study revealed unsatisfactory mean scores of nutritional knowledge (67%), attitude (67%), and practices (51%). These findings are comparatively lower than the scores observed in women of childbearing age living with HIV in Uganda, who had nutritional knowledge and attitude scores of 88% and 75% respectively (19) . The difference could be attributed to the training of the Ugandan women on the importance of nutrition as reported by 89.5% of the women. In Swaziland, little is known on the impact of the nutrition counselling during prenatal and postpartum periods. The present study showed significant positive correlations between nutritional KAP among pregnant and lactating women. Similarly, Petrie et al. (20) reported that knowledge on mother-to-child HIV transmission and attitude towards breastfeeding significantly and positively As hypothesized in our study, these observations confirm that nutritional knowledge and attitude are important determinants of nutritional practices. Almost half (49%) of the respondents strongly disagreed that "vegetables must be overcooked to kill microbes" while 51% strongly agreed. This raises concern on the nutrition losses during food preparation by the respondents. Thus, there is a need to create awareness on desired food-handling methods that balance between retention of vital nutrients and assurance of food safety. More than half of the respondents (58%) stated that a "high-fibre diet is dangerous for individuals on ART." This suggests that most respondents were not aware of the various food-groups and their associated health effects. Majority of the respondents (70%) had never heard about antioxidants, indicating that they were unlikely to consume foods rich in antioxidants that react potentially with damaging oxidizing agents in human body. The findings of this study agree with those reported in the Swaziland Non-communicable Diseases Risk Factors Surveillance report (21) that highlighted an overall low consumption of fruits and vegetables among adults. Apart from the nutrition counselling during ANC and postnatal care, community focus group discussions could improve nutritional perceptions and practices among pregnant and lactating women (17) .
In the present study, the level of education, type of transport, and BMI were significantly associated with nutritional knowledge whereas the health facility, religion, principal wage-earner, and emotional status were significantly associated with nutritional attitude. The role of religion in influencing the beliefs regarding diet during childhood illness has been highlighted in India (22) . The educational level, monthly income, religion, employment status, type of transport used when going for shopping, type of accommodation, and BMI were significantly associated with nutritional practices. A study in Belgium and another study in Australia reported significant associations of gender, age, level of education, and employment status with nutritional knowledge (15, 23) .
To the best of our knowledge, this is the first study on predictors of nutritional KAP for pregnant and lactating women living with HIV in Swaziland.
Most of the significant predictors belonged to the construct of nutritional knowledge and sociodemographic factors and included: knowledge of food proportion, employment status, level of education, type of transport used when going for shopping, knowledge that high-fibre diet is not dangerous for PLWHA, knowledge that eating a variety of foods is the key to balanced nutrition, and monthly income. Inadequate formal and nutrition education of the mothers has been identified as important basic causal factor of child malnutrition in Swaziland (24) . There is need to consider an inclusive nutrition education programme within the formal education structures, the communities, and the primary healthcare system, especially with more focus on the vulnerable segments of the population, such as pregnant and lactating women living with HIV.
In this study, knowledge of proportion of food in a plate that makes a balanced diet was revealed as significant predictor of nutritional practices. In Swaziland, the concept of eating a variety of foods needs to be emphasized in the various communities through programmes, such as kitchen gardening to enhance accessibility to fruits and vegetables. The surplus produce may be sold by the pregnant and lactating women to generate income and enhance their socioeconomic status. Only 47.8% of the respondents strongly agreed that eating a variety of foods in moderation is the key to balanced nutrition. This particular nutritional knowledge variable was a significant predictor of nutritional practices and is a pointer to the important role of nutrition education when planning nutrition care interventions for pregnant and lactating women. However, as observed in Gambian women by Mwangome et al. (25) , nutritional knowledge may not obviously translate into nutritional practice; hence, there is need to consider the broader social, cultural and economic factors, including the value of involving men. Findings in New Delhi, India, reported a low translation of nutritional knowledge to practices (26) . Therefore, there is need to incorporate sociodemographic variables and continuous interventions that aim at switching nutritional knowledge to good nutritional practices.
Limitations
Causal directions between KAP could not be established in this cross-sectional study because such an approach would require a longitudinal study design. The lack of similar studies hindered further comparison of the results with other regions or different groups in the country; however, this study forms the basis upon which comparisons with other studies may be made. Face-to-face interviews may lead to socially-desirable responses; nevertheless, interviewers were asked to use the same translation.
Conclusions
The present study showed that sociodemographics and nutrition education are important determinants of nutritional practices among pregnant and lactating women living with HIV in Swaziland. The study emphasizes the importance of considering sociodemographic factors during policy formulation and planning for and implementation of nutrition care programmes, especially those aimed at pregnant and lactating women living with HIV in Swaziland.
